[Abstract] Two-Electrode Voltage-Clamp (TEVC) recording in Xenopus laevis oocytes provides a powerful method to investigate the functions and regulation of ion channel proteins. This approach provides a well-known tool to characterize ion channels or transporters expressed in Xenopus laevis oocytes. The plasma membrane of the oocyte is impaled by two microelectrodes, one for voltage sensing and the other one for current injection. Here we list a protocol that allows robust reconstitution of multi-component signaling pathways. This protocol has been used to study plant ion channels, [Background] Ion channels expressed in Xenopus laevis oocytes can be studied using two-electrode voltage-clamping. This protocol provides a method to measure ion channel or transporter currents expressed in oocytes, including plant ion channels. In this protocol, we not only summarize how to prepare cRNA, isolate oocytes, inject cRNA and record currents, but also provide information on how to succeed in completing experiments upon co-expressing a signal transduction cascade from receptor to ion channel.
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B. Isolation of oocytes 1. Individual Xenopus laevis oocytes can be ordered from Ecocyte Bioscience and arrives the next day on dry ice. Alternatively, ovary lobes can be surgically extracted as described in previous reports (Miledi, 1982; Gundersen et al., 1983; Stühmer and Parekh, 1995) .
2. To isolate oocytes from ovary lobes, wash ovary lobes with ND96 buffer 3 times, incubate it in ND96 buffer at 16 °C overnight.
3. Place 2-3 ovary lobes in ND96 buffer containing 30 mg/ml collagenase D, shake 2-3 h to remove follicle cell layer at room temperature (~23 °C) ( Figure 1A ). Figure 1B ).
C. Injection of cRNA 1. Use stage IV and V oocytes, for which the follicle cell layer has been removed (Wasserman et al., 1984) . Inject more than 30 oocytes with each mRNA combination that is to be investigated.
2. Pull injection glass needles on P-87 flaming/brown microelectrode micropipette puller using borosilicate glass capillaries to produce injection needles ( Figure 1C ).
3. Break off the needle tip with forceps so that it is easier to inject cRNA into oocytes ( Figure 1D ).
4. Fill pipette tip with mineral oil to about one-third to two-thirds.
5. Mount pipette to the microdispenser.
6. Deposit cRNA sample onto Parafilm, to a total volume of cRNA > 1 μl.
7. Fill the pipette with RNA solution with microdispenser by applying negative pressure to the pipette.
8. Inject cRNA into selected oocytes. The volume of cRNA injected into oocytes is about 50 nl (oocyte volume ~500 nl). The concentration of injected cRNA is better more than 2 ng/μl ( Figure   1E ).
9. Incubate oocytes in ND96 buffer at 16 °C for 2-3 days before recording currents.
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Alternatively, press the electrode against the oocyte and tap the recording table. Vibrations aid in impaling the oocyte. 
Note: The time-dependent properties of SLAC1 channel currents in Xenopus laevis oocytes vary among individual oocytes. This may depend on posttranslational modification of the channel protein. This property is also known from guard cell recordings of the SLAC1-encoding
S-type anion channels (Schmidt and Schroeder, 1994 ).
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